Multimodal approach in assessment of the response of breast cancer to neoadjuvant chemotherapy.
The ability for noninvasive visualization of functional changes of a tumor's oxygenation and circulatory system offers new advantages for prognosis and monitoring of the treatment efficacy. The results of breast cancer oxygen state study under chemotherapy action obtained by diffuse optical spectroscopy (DOS) in combination with Doppler ultrasonic imaging are presented. Complex use of optical and ultrasound methods gives complementary information about the size of the tumor node, peculiarities of its vascular bed, rate of its blood flow as well as oxygenation, and provide a picture of the tumor response to treatment. Comparison with tumor pathologic response allowed to identify differences in the changes of these parameters depending on the degree of pathological tumor response to chemotherapy. It was demonstrated that fourth and fifth degrees of therapeutic pathomorphism may be predicted by the increase of oxygen saturation level after the first cycle of chemotherapy. If the reduction or absence of the oxygen saturation dynamics is observed, first or second degree of pathological tumor response can be expected. Additional ultrasound investigation of the tumors may be useful for observation of the dynamics of tumor blood flow thereby for understanding the reasons of induced chemotherapy oxygenation changes. The proposed approach based on DOS and ultrasonography may be applied for monitoring of breast tumors under therapy and prediction of their sensitivity.